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losses) are not as reliable a measure as those that occur between implan-
tation and birth (postimplant losses) or as those that are manifested as
postnatal reductions in litter size at any time from birth to weaning.

Dominant lethals are attributed to the induction of one or more major
chromosome or chromatid aberrations that interfere with the complex
sequence of cell and tissue differentiations that occur during organogenesis
and fetal growth. The chromosome imbalances that typify these lethal
mutations are usually selectively eliminated during mitotic cell division, so
they do not persist in the stem cell population. Rates of induction are
sensitive to cell stage in gametogenesis, with the highest rates occurring in
the postgonial stages.

Postgonial Stages

There is a remarkable uniformity among the results of many individual
studies that used high-dose-rate, low-LET irradiation of male mice that
were then bred for the first 4 to 5 weeks after exposure. A rate of about
10 x 10-4/gamete/rad has generally been observed (Eh71, Sc71, Gr79,
Gr84, Ki84). Although control values vary among different genetic strains
of mice, these values range only between about 0.025 and O.I/gamete.

Dose rate has only a small influence on the mutation rate in the
postgonial stages, and the small amount of repair implied by this dose rate
effect is probably due to induced unscheduled DNA synthesis. The mutation
rate drops to about 5 x 10~4/gamete/rad at low dose rates. For the high-
LET radiations, such as fission neutrons and 5-MeV alpha particles, the
RBE value is about 5 (Gr79, NCRP87). Protracted exposure to neutrons
appears to act in the opposite manner seen for low-LET radiation exposure
and the mutation rate for lethal mutations increases at low total doses (less
than 10 rads of neutrons) by about 50%, so the neutron/gamma RBE value
increases to about 15.

Data for irradiated females are sparse, but a study by Kirk and Lyon
(Ki82) for the period from 1 to 28 days postirradiation indicates that the
rate varies with time but averages about the same as that seen for the male,
about 10 x 10~4/gamete/rad. Data from the same institution involving
guinea pigs, rabbits, and golden hamsters suggest that mice may have a
higher rate than other species for lethal mutations induced in males, but
a similar rate exists for all species when compared with dominant lethals
induced in irradiated females (Ly70, Co75).

Age does not appear to influence the induced mutation rate for domi-
nant lethals, although the control rate may increase. It should be noted that
when male mice are periodically scored for induction rate after continuous
or repeated exposure to gamma rays or neutrons, a steady state value for
the postgonial cell stages develops that is essentially equal to the sum of